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Many careers require individuals to work together as a team. However, group work or teamwork is often
met with resistance in an academic setting, and students can struggle to learn the skills associated with col-
laboration. | present a lesson that has the overarching goal of helping students practice and learn to make
healthy lifestyle choices in the context of experiential learning. Additional learning objectives are to help
students understand the physiological processes related to heart disease, practice effective prevention of
this medical ailment, and encourage teamwork. Students received a risk score calculated from a randomized
combination of hypothetical lifestyle characteristics that affect heart disease risk. Students then spent time
outside of class gaining points against their assigned risk score by engaging in specific healthy lifestyle choices
outlined on their score sheet. In unannounced pretests and posttests, students showed significant learning
gains related to the physiological mechanisms and preventative agents of heart disease. Practicing proper
diet, physical activity, and teamwork during adolescence and early adulthood contributes to the integration
of these essential healthy habits throughout adulthood. Many students reported that collaboration among
the group was a key component in overcoming the challenges associated with completing heart disease pre-
vention actions on their score sheets. The lesson promotes creativity and the building of a support network
to lower their risk scores, and it provides them with the opportunity to synthesize information and evaluate

their performance in the activity.

INTRODUCTION

Several species of social animals rely on teamwork and
cooperation to achieve tasks with greater efficiency (e.g.,
I-4). Humans can benefit from working together as a team
by experiencing synergistic gains (5) as well as team members
gaining a sense of community, meaningfulness, and perceived
job satisfaction (6, 7). Many employers place a high value on
the ability to work together in a team because teamwork
often results in increased job performance (8, 9), which can
include conducting more impactful research (10). The value
of teamwork in science has increased in recent decades,
and larger teams have resulted in greater scientific output
and influence (I1). Thus, the ability to work in a team is a
critical skill that students should practice throughout their
training. However, teaching students teamwork and helping
them see its value can often prove difficult in an academic
setting (12, 13).
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While many students might have little desire to col-
laborate and may undervalue teamwork, experiential
learning, which requires students to focus on completing a
challenge rather than emphasizing group work, might side
step the resistance to cooperative learning. Connecting
with others can evolve naturally from a shared struggle
(14), which can be simulated in an academic setting. Ex-
periential learning incorporates several facets of active
learning including the cognitive components of reflecting
and thinking as well as the behavioral components of
observing and acting (15). Reflection enables students
to synthesize the information they gained by coupling
physical and mental processes (16). Through experiential
learning, students engage in an activity to learn and apply
concepts in a realistic and relevant environment. The
lesson presented here employs the technique of experi-
ential learning to encourage teamwork skills through a
shared struggle.

Another useful application of experiential learning
is practicing healthy lifestyle choices and reflecting upon
the process of actively engaging in these habits; the lesson
described here employs the aforementioned experiential
learning technique for this purpose also. A healthy lifestyle
typically includes a nutrient-rich diet, regular physical
exercise, and avoidance of smoking and excessive alcohol
consumption. However, most college students do not ex-
ercise regularly and have diets that lack the recommended
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intake of servings of fruits and vegetables (17-20). Several
factors, such as a lack of a safe environment for physical
activity, easy access to unhealthy foods, increased options
for sedentary leisure activities, and perceived lack of time
and motivation have led to challenges in adapting healthy
lifestyles for children, adolescents, and young adults (19, 21,
22). Developing an unhealthy lifestyle during adolescence
can correlate with health complications in adulthood re-
gardless of adult lifestyle choices (23). Additionally, many
poor nutritional and exercise habits developed during
college years can extend throughout adulthood (18). Thus,
teaching adolescent and young adult students the impor-
tance of healthy lifestyle habits might become paramount
in ensuring the longevity and quality of life of future genera-
tions. Given that several obstacles prevent students from
engaging in healthy lifestyles, | propose that students can
easily break down these barriers by working together to
overcome their shared struggle.

Intended audience

This activity is appropriate for a wide range of stu-
dents but is ideal for a relatively small class size (up to 40
students) to facilitate a class discussion. This activity can
easily integrate into an introductory biology, physiology,
public health, or allied health course curriculum either for
majors or nonmajors. The lesson would fit best in a broader
disease or cardiac physiology unit. The lesson could also be
used during a multi-day K—12 outreach program.

Learning time

This activity requires two class periods of 50 minutes
each. The bulk of this activity occurs outside of class
time, when students have several opportunities to engage
in healthy lifestyle activities. One should allot about 40
minutes for this activity in the first class period, which
includes time to explain the activity. An additional five to
ten minutes should be designated for a pretest if desired.
In the second class period, the major focus of the lesson
is a class discussion for students to share the major con-
cepts they learned from the activity, the easiest and most
difficult components of the activity, their favorite and least
favorite components of the activity, if and how teamwork
played a role in completing the prevention activities, and
any surprising outcomes associated with completing the
activity. While class discussion times often vary based on
the student population and instructor, one should expect
to spend about 20 to 25 minutes discussing the activity.
Students should complete the reflection questions before
the class discussion, at the beginning of the second class
period; the reflection questions should take students about
10 to |15 minutes to complete. An additional five minutes
can be used to add up final scores and evaluate the score
sheets, and another five to ten minutes are necessary if
administering a posttest.
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Prerequisite student knowledge

Students do not need any specific prior knowledge
but should have completed a high school biology course to
maximize the learning gains from this lesson.

Learning objectives

The lesson focuses on the core competency and disci-
plinary practice of communicating biological concepts and
collaborating in a diverse scientific community through team
participation as described by Vision and Change in Biology
Undergraduate Education (24). Upon completion of the heart
disease experiential learning activity, students will

I.  have demonstrated teamwork by working with
others to overcome challenges;

2. be able to define and describe heart disease
physiology;

3. be able to list several lifestyle choices to help pre-
vent heart disease and describe how to incorporate
them into their lives; and

4. have gained practice communicating in a classroom
setting.

This activity can be used as a supplement to a lecture
lesson plan or recitation session activity as most of the
activity is completed outside of class time.

Materials

To complete this activity, each student needs a score
sheet (Appendix |). Note: Points on the score sheets might
need to be adjusted to reflect the actual amount of time be-
tween the first and second class periods. The current score
sheet is written for two days between class periods. To set
up part of the score sheet, dice are needed—either one per
student or one per pair of students. The rest of the score
sheet can be set up using the presentation (Appendix 2).

Student instructions

Appendix 3 provides complete instructions for
students. Students first create a character to role-play
throughout the heart disease activity. Students will then
be guided through a process to select a health status for
each risk factor on the score sheet to record in the Risk
Score column (Appendix |). Students will spend the time
between this class period and a future class period com-
pleting prevention activities outlined on the score sheet to
earn prevention score points to record in the Prevention
Score column. After completing each prevention activity,
a student must have a witness verify by initialing the score
sheet in the appropriate box. In the second class period,
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students can calculate the difference between their Risk
Score and Prevention Score to evaluate the relative risk
of developing heart disease for their characters. Students
can also use this time to reflect on their own health habits.

Faculty instructions

In the first class period, students gain background
information on heart disease, which can be presented to
students in a mini interactive lecture that spans about 10 to
I5 minutes. This background information should include the
general physiology, causes, and symptoms associated with
heart disease (Appendix 4). To simulate variation in general
health and predisposition to heart disease without calling
attention to the actual variation present among the students
in the class, the students will create their initial health status
based on random draws, will assign this health status to a
character they create on their score sheet (Appendix ), and
will set up their score sheets as a class. The score sheets
are set up by rolling dice for the first few risk factors and
asking students to pick an item from a list for the remaining
risk factors (Appendix 2). The number on the die or item
from the list is revealed as associated with a specific initial
score for the students to write down on their score sheet
for each risk factor. The students have until the next class
period to complete as many of the prevention activities on
the score sheet as possible, and | offered a group hike over
the weekend as an opportunity to gain bonus points. For
the second class period, students work individually or with
a partner to evaluate their score sheets and add up their
scores, complete the reflection questions, and participate
in an instructor-led class discussion.

Suggestions for determining student learning

Formative assessments can be made during the second
class period. | relied mostly on qualitative feedback during
class discussions to evaluate the effectiveness of this activ-
ity in promoting teamwork and in cultivating confidence in
verbal communication of scientific terms and processes as
well as reflecting on experiences. Pretests and posttests
and reflection questions (see Appendix 3) can serve as
summative assessments. | used identical pretests and post-
tests for quantitative feedback to evaluate the learning gains
regarding heart disease prevention from this activity. These
assessments asked the students to |) define and describe
heart disease and 2) explain how to prevent heart disease;
assessments were scored with each question worth one
point. To receive a full point for the first question, students
needed to explain that the buildup of fats in the blood ves-
sels can constrict or prevent blood flow and can lead to
a heart attack; half a point was awarded to students who
included one or two of these components but not all three.
To receive a full point for the second question, students
needed to list at least three specific methods for decreasing
the risk of heart disease; half a point was awarded to those
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who listed one or two methods or gave vague answers
such as “a healthy lifestyle” rather than explicitly listing
factors that contribute to a healthy lifestyle. Pretests and
posttests were unannounced, and students completed them
without any aid. Through both reflection questions and
class discussions, students can evaluate their experiences
to gain broader understandings of the importance of work-
ing together towards a common goal. This activity, with its
inherent physical and mental challenges, seems to naturally
foster teamwork.

Sample data

Data were collected from two iterations of the lesson.
The first iteration was implemented in a very small class
with only six students completing the lesson. However, 42
students completed the lesson in the second iteration. Each
student was able to complete the majority of the challenges;
however, no students attained all possible Prevention Score
points listed on the score sheets. Students responded posi-
tively to this lesson and demonstrated evidence of teamwork
as well as learning the causes, physiological mechanisms,
and prevention methods of heart disease. Comments from
students are summarized in Table I.

Safety issues
None.

DISCUSSION

Field testing

This lesson was initially implemented in a general biology
class during a six-week summer program for prospective
college students who were currently entering their junior
or senior year of high school. The biology class was taught at
the undergraduate introductory course level. The program
occurred on the college campus of a midsized university in
the Rocky Mountain region of the United States of America.
This activity occurred in the last week of the summer pro-
gram during our physiology unit. Seven students participated
in the activity, but one student could not attend the second
class and, thus, did not complete the posttest. A second
iteration of the lesson occurred in an introductory biology
course for those majoring in biology or a similar field (e.g.,
exercise science or environmental science) with students
ranging from freshmen to seniors. This course was held at
the same institution as the aforementioned six-week sum-
mer program.

Evidence of student learning
The students met all four learning objectives with quan-

titative evidence to support their achievements of the sec-
ond and third learning objectives. During the class discussion
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TABLE I.
Sample reflections from students.

“Eating more fruit was the easiest”

“Eating carrots was super easy”

“The activities kind of gave me a better understanding”
“l didn’t really have to change my lifestyle much”
“Helping others so they can understand”

“Staying off of our cell phones was the most difficult”
“Working with one another”

“It was easier to eat healthier when a friend was there to do it with
me, and we were able to encourage each other”

“l used my friend to hold me accountable to making the alternate
choices”

“It made it a lot easier to complete the activities with a partner
doing them as well”

“l wanted to challenge myself”

“It is easier to work with a small focused group so you can hit the
community values”

“People may have an easier time exercising if they do it in a group”

“Getting people together to work for a common goal of health
will not only improve participation but longevity of the program”

“It is easier/more fun for people to do things with other people.
It adds a level of support that encourages people to stick with
their goals”

“It’s easier to complete something when you have people around
you to keep you accountable”

“It’s easier to do when you have a support group”

“It’s easy to sit on the couch alone, but when you join a group class,
having people around with positive attitudes help with motivation!
(Signed up for a group class with 4 coworkers)”

“There is power in numbers, and people would feel more comfort-
able working out in groups with people they know”

“It’s nice to have a support group and people who can relate with
what [you're] doing”

“If a person is part of a group all working for the same goal and
holding each other accountable, they are more likely to make
changes and progress”

Student comments about completing the healthy lifestyle heart
disease prevention activity, made immediately following the class
discussion during the second class period for the activity.

as well as on the post assessment, students demonstrated
a strong understanding of how heart disease physiologically
affects the body, as well as preventative measures for heart
disease, by listing several symptoms, describing the process
of restricted blood flow and how that can lead to other
physiological problems, and providing specific examples of
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preventative measures using the activities they completed
over the previous two days as examples. Although limited by
a small sample size, the field testing suggests that students
made significant learning gains. The students performed
significantly better on the posttest than on the pretest in
both the initial field test (Wilcoxon signed rank test with
continuity correction, p = 0.035, V = 21, n = 6; Fig. |A) and
in the second field test (Wilcoxon signed rank test with
continuity correction, p <0.001, V =519, n = 42; Fig. IB). In
general, students agreed that the easiest changes to make
were the dietary changes, and they struggled the most
with giving up cell phone time (cell phone usage was used
to simulate smoking). The students reported that, overall,
the activity was informative; the healthy lifestyle tasks were
reasonably easy to complete; and the activity was fun.

Qualitative data provided evidence that the students
achieved the first and fourth learning objectives. In the first
iteration of the lesson, all six students worked together to
complete the challenges. These students worked together
to earn points for the physical activity prevention activity by
organizing a game of hide and seek in which they jogged to
find each other for extra exercise. In the second iteration,
63% of the students reported that they worked with others
to complete the activity, and several students who com-
pleted the activity alone mentioned an interest in working
with another student in the future to try to continue these
healthy lifestyle practices (e.g., “| need to find a buddy,” “I
think getting a partner would be nice when | start working
out at the gym regularly”). Two general patterns emerged
in the responses of students who worked independently:
I) students wanted to challenge themselves by completing
the activities alone without the aid/camaraderie of others,
or 2) students wanted to complete activities with others
but were unsuccessful in organizing times to work with a
partner during the specific week the activity was assigned.
Additionally, 82% of students specifically mentioned positive
effects of teamwork in Question 6 of the student handout
(Appendix 3). The data suggest that the teamwork compo-
nent of the lesson might be more easily achieved in a small-
group setting; however, the strong teamwork component
observed from the first iteration of the lesson could also be
an artifact of the particular population of students rather
than the class size. The lesson might also increase partici-
pation; one student from the first iteration of the lesson
verbally contributed to a class discussion for the first time
all summer during this lesson. It is possible that she felt more
comfortable answering questions about heart disease and
its prevention because she could speak about her experi-
ences from the activity. It is also possible that she gained
confidence through the support of the other students in
their team approach to the activity, as teamwork can result
in confidence gains leading to increased contribution (26).
However, this increase in confidence might have occurred
independently of completing the activity.

Through this lesson, the students became more aware
of the effects of and preventative measures for heart disease
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FIGURE I. Student performance on pretest and posttest. The learning gains from this activity were measured using a pretest and posttest
in the initial (A, n = 6) and second iteration (B, n = 42) of the lesson, and data were analyzed using a Wilcoxon signed rank test with
continuity correction in R version 3.4 (25). Students completed identical pre- and posttests addressing their understanding of how heart
disease affects the body and preventative actions. The pretests and posttests consisted of two questions that were each worth one point:
1) Define and describe heart disease, 2) Explain how to prevent heart disease. These assessments were scored with students receiving
a full point for including the concept that heart disease refers to a set of conditions in which the heart becomes overworked as a result
of the buildup of fats in the blood vessels leading to prevention of blood flow and potentially causing a heart attack, and a full point for
including at least three specific methods related to decreasing the risk of heart disease.

as well as discovering that not only are they capable of
making healthy lifestyle choices, but these small lifestyle
changes can be easy to complete, especially with the sup-
port of classmates. Rather than forcing students to work
together in groups, which is often met with resistance, this
activity naturally encourages teamwork. By completing
this activity, most students also demonstrated an ability to
implement teamwork with minimal guidance and reap its
rewards of synergy in an academic setting. Through class
discussion, students demonstrated their ability to synthesize
information from the activity to develop lifestyle plans for
preventing heart disease. Finally, through the experiential
learning approach, the students learned valuable life skills
through their own self-directed learning.

Possible modifications

This lesson can be modified to ) incorporate a formal
written assignment, 2) work in a larger class setting, and/or
3) focus more directly on improving student comprehension
of physiological mechanisms. When | implemented the les-
son, students began to compose lifestyle plans through class
discussion. As a possible extension to this activity, students
could construct written personalized lifestyle plans for re-
ducing the risk of heart disease for themselves and/or loved
ones as either an in-class or homework assignment. Given
the teamwork focus of this lesson, it might be useful in larger
classes to separate students into smaller groups, which would
likely enable students to better encourage each other and
keep each other accountable. To focus more specifically on
physiology, this lesson can also be modified such that the
students use diagnostic symptoms to generate their own
prevention activities on the score sheet rather than having
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issues and prevention activities provided to them. For ex-
ample, instead of including a risk factor, such as “Too much
salt? Exchange a salty food for a healthier option at any meal,”
the score sheet can present students with the diagnostic
symptom of “concentrated urine, increased blood volume.”
The students would then write and take a preventative action
to decrease salt intake, such as “ate a low-sodium snack.”

SUPPLEMENTAL MATERIALS

Appendix |. Student score sheet

Appendix 2. Presentation to set up score sheets

Appendix 3. Student handout and reflection questions
instructor key

Appendix 4. Mini interactive lecture outline

ACKNOWLEDGMENTS

| thank the MSU Empower Program for the oppor-
tunity to develop a curriculum in which this activity fit.
The university’s Institutional Review Board approved this
research (IRB code |B070918-EX), and the research com-
plies with all federal and institutional guidelines. The MSU
Department of Education GEAR UP program, Charlotte
Martin Foundation, Steele Reese Foundation, Gore Family
Memorial Trust Foundation, and San Manuel Band of Mission
Indians provided financial support for the six-week summer
outreach program, which included this lesson. This lesson
was partly inspired by the Decoding Cancer lesson plan
by Discovery Education, The Val Skinner Foundation, and
Rutgers University. Finally, | thank P. Hutchins for valuable
feedback on earlier versions of this manuscript. The author
declares that there are no conflicts of interest.

Journal of Microbiology & Biology Education 5



BRUSA: ENCOURAGING TEAMWORK AND HEALTHY PRACTICES

. Franks NR, Sendova-Franks AB, Anderson C. 2001. Division

of labour within teams of new world and old world army ants.
Anim Behav 62:635-642.

Vaughn R, Wiirsig B, Packard J. 2010. Dolphin prey herding:
prey ball mobility relative to dolphin group and prey ball sizes,
multispecies associates, and feeding duration. Mar Mammal
Sci 26:213-225.

Foster SA. 1985. Group foraging by a coral reef fish: a
mechanism for gaining access to defended resources. Anim
Behav 33:782-792.

Monaghan P, Metcalfe NB. 1985. Group foraging in wild brown
hares: effects of resource distribution and social status. Anim
Behav 33:993-999.

Rey-Rocha ], Garzoén-Garcia B, Martin-Sempere MJ. 2006.
Scientists’ performance and consolidation of research
teams in Biology and Biomedicine at the Spanish Council for
Scientific Research. Scientometrics 69:183-212.

Robbins TL. 1994. Meaningfulness and community in the
classroom: the role of teamwork in business education. |
Educ Bus 69:312-316.

Rafferty AM, Ball J, Aiken LH. 2001. Are teamwork and
professional autonomy compatible, and do they result in
improved hospital care? BM) Qual Saf 10:ii32—ii37.

Lyons P. 2008. Teamwork training for performance
improvement. Train Manag Dev Methods Bradf 22:A85—
AIO5,RI1.

Hirschfeld RR, Jordan MH, Feild HS, Giles WF, Armenakis
AA.2006. Becoming team players: team members’ mastery of
teamwork knowledge as a predictor of team task proficiency
and observed teamwork effectiveness. | Appl Psychol
91:467-474.

Wouchty S, Jones BF, Uzzi B. 2007. The increasing dominance
of teams in production of knowledge. Science 316:1036—1039.

. Adams |D, Black GC, Clemmons JR, Stephan PE. 2005.

Scientific teams and institutional collaborations: evidence
from US universities, 1981-1999. Res Policy 34:259-285.

. Galbraith DD, Webb FL. 2013. Teams that work: preparing

student teams for the workplace. Am | Bus Educ 6:223-234.

. Barron B. 2003. When smart groups fail. | Learn Sci 12:307-

359.

Journal of Microbiology & Biology Education

14.

20.

21.

22.

23.

24.

25.

26.

Hubbard G, Backett-Milburn K, Kemmer D. 2001. Working
with emotion: issues for the researcher in fieldwork and
teamwork. Int ] Soc Res Methodol 4:119-137.

. Kolb AY, Kolb DA. 2005. Learning styles and learning spaces:

enhancing experiential learning in higher education. Acad
Manag Learn Educ 4:193-212.

. Jordi R. 201l. Reframing the concept of reflection:

consciousness, experiential learning, and reflective learning
practices. Adult Educ Q 61:181-197.
Hiza H, Gerrior SA. 2002. Using the interactive healthy
eating index to assess the quality of college students’ diets.
Fam Econ Nutr Rev Wash 14:3—12.

. Haberman S, Luffey D. 1998. Weighing in college students’

diet and exercise behaviors. ] Am Coll Health 46:189-191.
Silliman K, Rodas-fortier K, Neyman M. 2004. A survey of
dietary and exercise habits and perceived barriers to following
a healthy lifestyle in a college population. Calif ] Health Promot
2:10-19.

Small M, Bailey-Davis L, Morgan N, Maggs J. 2013. Changes in
eating and physical activity behaviors across seven semesters
of college: living on or off campus matters. Health Educ Behav
40:435-441.

Goodway |D, Smith DW. 2005. Keeping all children healthy:
challenges to leading an active lifestyle for preschool children
qualifying for at-risk programs. Fam Community Health
28:142.

Caballero B. 2004. Obesity prevention in children:
opportunities and challenges. Int ] Obes 28:590-S95.

Rovio SP, Pahkala K, Nevalainen J, Juonala M, Salo P, Kihonen
M, Hutri-Kdhonen N, Lehtimiki T, Jokinen E, Laitinen T,
Taittonen L, Tossavainen P, Viikari |SA, Rinne JO, Raitakari
OT. 2017. Cardiovascular risk factors from childhood and
midlife cognitive performance: the young Finns study. ] Am
Coll Cardiol 69:2279-2289.

Woodin T, Carter VC, Fletcher L. 2010. Vision and change
in biology undergraduate education, a call for action—initial
responses. CBE Life Sci Educ 9:71-73.

R Core Team. 2017. R: a language and environment for
statistical computing. R Foundation for Statistical Computing,
Vienna, Austria. https://www.R-project.org/.

Reinke §). 2001. Teachable moments: teaching teamwork
through research. | Public Aff Educ 7:153-160.

Volume 20, Number 2



